Background: Reasonable disagreement about the role awarded to gamete donors in decision-making on the use of embryos created by gamete donation (EGDs) for research purposes emphasises the importance of considering the implementation of participatory, adaptive, and trustworthy policies and guidelines for consent procedures. However, the perspectives of gamete donors and recipients about decision-making regarding research with EGDs are still under-researched, which precludes the development of policies and guidelines informed by evidence. This study seeks to explore the views of donors and recipients about who should take part in consent processes for the use of EGDs in research. Methods: From July 2017 to June 2018, 72 gamete donors and 175 recipients completed a self-report structured questionnaire at the Portuguese Public Bank of Gametes (response rate: 76%). Agreement with dual consent was defined as the belief that the use of EGDs in research should be consented by both donors and recipients. Results: The majority of participants (74.6% of donors and 65.7% of recipients) were willing to donate embryos for research. Almost half of the donors (48.6%) and half of the recipients (46.9%) considered that a dual consent procedure is desirable. This view was more frequent among employed recipients (49.7%) than among nonemployed (21.4%). Donors were less likely to believe that only recipients should be involved in giving consent for the use of EGDs in research (25.0% vs. 41.7% among recipients) and were more frequently favourable to the idea of exclusive donors' consent (26.4% vs. 11.4% among recipients). Conclusions: Divergent views on dual consent among donors and recipients indicate the need to develop evidencebased and ethically sustainable policies and guidelines to protect well-being, autonomy and reproductive rights of both stakeholder groups. More empirical research and further theoretical normative analyses are needed to inform people-centred policy and guidelines for shared decision-making concerning the use of EGDs for research.
Background
Guidelines, regulations, and policies on who should be involved in giving consent for the use of embryos created by gamete donation (EGDs) in research vary substantially across countries. This is especially evident regarding the role awarded to gamete donors. The European Society of Human Reproduction and Embryology and the American National Institutes of Health acknowledge that donors relinquish all rights of ownership to the gametes from the moment embryos are created [1, 2] . From this perspective, consent should concern only the recipients, as is currently the case in countries such as Portugal [3] . In contrast, the American Society for Reproductive Medicine and the Canadian Institutes of Health Research Guidelines are in favour of a dual consent, advising that donors should also have a say in decision-making about the use of embryos for research purposes when these embryos were created with their gametes [4, 5] .
These heterogeneous informed consent practices on EGDs disposition are based on different meanings and interpretations attributed to traditional ethical principles and biorights [6] related to autonomy [7, 8] and ownership [7, 9] . Those who advocate for dual consent emphasize the need to acknowledge donors' views, values, and preferences and to respect their autonomy and reproductive rights, alongside those of recipients [10] [11] [12] . In fact, the literature reveals that the availability of donated gametes for reproductive purposes does not mean that their donors consent to their use in research [2, 13] . Conversely, critical approaches that plead for consent only given by recipients encompass concerns about the protection of donors' autonomy and with a breach of altruism, which is the primary value underlying donation [1, 14] .
Reasonable disagreement about dual consent on the use of EGDs for research purposes justifies the implementation of empirically grounded, participatory, adaptive, and trustworthy policies and guidelines for consent procedures [15] . Respect for personal autonomy, i.e. for individual's ability to make their own responsible choices knowing the available possibilities [16] , is particularly difficult to translate into practice [17] . Being mindful of both donors and recipients' preferences in the consent process can help to ensure that no one is involved in an eventually undesired procedure [12, 18] . However, the perspectives of gamete donors and recipients on decision-making regarding research with EGDs are still under-researched, which precludes the development of policies and guidelines informed by evidence. This study seeks to contribute to the debate on dual consent by drawing on an empirical study carried out in Portugal, where signing of consent forms regarding embryo donation for research purposes is only asked from recipients [3] . Similar to other European countries, Portuguese gamete donation policy is undergoing change. In 2016, entitlement to fertility treatments was extended to all women aged between 18 and 49 years, independently of sexual orientation or marital status [19] . Such transitions have increased demand for donated gametes [20] and embryo disposition is likely to follow suit in the future. This research explores the views of donors and recipients about who should take part in consent processes concerned with the use of EGDs in research.
Methods

Data collection and analysis
From July 2017 to June 2018, gamete donors and recipients who attended at least one medical appointment at the Portuguese Public Bank of Gametes were invited to participate in a quantitative cross-sectional study. This Bank of Gametes is located at a public hospital which performs in vitro fertilization/intracytoplasmic sperm injection in homologous and heterologous cycles. Ethical approval was granted by the Portuguese Data Protection Authority and the Ethics Committee for Health from the hospital where data was collected. Written informed consent was obtained from all donors and recipients prior to participation in the study.
At the end of the medical appointment, donors and recipients received an informative leaflet from a health professional. Subsequently, a research team member invited them to participate in the study. Those who agreed to participate were then accompanied to a private room at the Portuguese Public Bank of Gametes where they read and signed the informed consent and completed a self-report questionnaire. Of the 329 people invited, 72 donors and 179 recipients agreed to participate in the questionnaire (response rate: 76.3%).
The structured questionnaire was developed by the research team to assess ethical, legal and social issues involved in gamete donation, based on a review of literature and an exhaustive inventory of existing questionnaires on the subject. The questionnaire was validated by experts from the social and health sciences and by a pilot administration to donors and recipients. This process resulted in linguistic modifications and some items were removed. Following the fine-tuning, a final version of the questionnaire was devised encompassing a total of 34 questions divided into four sections: 1. Opinions about access to and governance of gamete donation (e.g. awareness of communication campaigns, views about preferred forms of payment to-and recruitment of-donors, anonymity); 2. Willingness to donate gametes to family and friends and for research purposes, as well as to receive gametes from family, friends or unknown donors; 3. Willingness to donate embryos for reproductive and research purposes, including views about who should be involved in decision-making on the use of EGDs in research; and 4. Sociodemographic and reproductive characteristics. A translation of the questionnaire by the authors is available as Additional file 1.
For the purposes of this paper we only analysed results regarding the views of donors and recipients about dual consent on the use of EGDs for research purposes and their association with the following sociodemographic and reproductive characteristics: sex, age, experience with gamete donation (categorized as gamete donors and recipients), marital status (categorized as married/ living with the partner and single/divorced), working status (categorized as employed and other, including unemployed, students and retired), educational level, perceived income adequacy, previous experience on gamete donation and willingness to donate embryos for research. Educational level was assessed through a multiple-choice item with the following answer categories: 1) None, and can't read or write; 2) None, but can read and write; 3) 1st cycle of basic education (4th grade); 4) 2nd cycle of basic education (6th grade); 5) 3rd cycle of basic education (9th grade); 6) Secondary education (12th grade); 7) Bachelor's degree; 8) Licentiate degree; 9) Master's/Integrated Master's; 10) PhD. For analysis, this variable was dichotomized in ≤ Secondary education (12th grade) and > Secondary education (12th grade). Perceived income adequacy was assessed through the question: "Thinking of your household income, would you say that your household is able to make ends meet?", being the answers recoded into a dichotomous variable: 1) insufficient, including respondents who reported subjective economic hardship (insufficient or caution with expenses); 2) sufficient, including respondents who reported that their household income is enough to make ends meet or comfortable. Participants were considered to have previous experience on gamete donation when recipients had at least one previous heterologous treatment or donors have donated gametes at least once before the current donation.
Willingness to donate embryos for research was assessed using a 5-point Likert scale ranging from "very unwilling" to "very willing" (range: 0-4). For this analysis, the answers were recoded into a dichotomous variable: "willing to donate" (answers scoring 3 or 4) or "other" (answers ranging between 0 and 2). The views of donors and recipients about dual consent were assessed by the question: "In your opinion, who should be involved in giving consent to the use of embryos created by gamete donation in research?". Response options were: gamete recipients; gamete donors; both recipients and gamete donors. These options were dichotomized as "agree" (participants who answered "both recipients and gamete donors") and "disagree" (all other participants) with dual consent. Four participants with missing values for this variable were excluded, resulting in 72 donors and 175 recipients to be included in the quantitative analysis.
Statistical analysis
Categorical variables were presented as counts and proportions, while continuous variables were summarized as medians and percentiles. Chi-square and Mann-Whitney tests were applied, respectively, to assess the associations and mean differences between variables. Statistical significance was set at a value of p < 0.05. Analyses were performed using SPSS version 24.0 (Armonk, NY, USA).
Results
Most participants were female and employed, had no children and no previous experience of gamete donation, and perceived their income as sufficient (Table 1) . Donors were younger, higher educated and more frequently single or divorced ( Table 2 ). The majority of participants (74.6% of donors and 65.7% of recipients) were willing to donate embryos for research.
Donors were less likely to believe that only recipients should be involved in giving consent for the use of EGDs in research (25.0% vs. 41.7% among recipients), and were more frequently favourable to the idea of exclusive donors' consent (26.4% vs. 11.4% among recipients) ( Table 1) . Participants who were married or lived with the partner more often thought that consent should concern recipients alone compared to single or divorced participants.
Almost half of the donors (48.6%) and half of the recipients (46.9%) agreed with dual consent. This view was more frequent among employed recipients (49.7% vs. 21.4% among recipients with other working status) ( Table 2 ).
Discussion
This study revealed that almost half of the donors and half of the recipients considered that a dual consent procedure is desirable. However, recipients and donors had divergent views about who should be involved in the process of giving consent for the use of EGDs in research. These findings point to consent procedures becoming potentially disagreeable and distressing [21] and indicate the need to develop evidence-based and ethically sustainable policies and guidelines [15] to protect the well-being, autonomy and reproductive rights of both stakeholder groups [8, 22] .
Donors may feel attached to embryos created with their gametes [23] [24] [25] . Such feelings of biological connectedness may entrench a sense of ownership over donated gametes [24, 26] . From a perspective of property rights, donors own all parts of their bodies and, therefore, should be awarded the authority to decide on the destiny of their gametes for both reproductive or research purposes [27] . Transferring more control over decision-making about EGDs disposition to donors will allow policy-makers and regulators to demonstrate their appreciation for gamete donors, not least by respecting and accommodating their preferences [18] .
Consent procedures for EGDs disposition that fail to involve one or more stakeholder groups risk leaving rightful parties feeling marginalised and mistrustful of gamete donation policies and guidelines. Taking donors' and recipients' views into consideration is thus crucial to develop people-centred policies and guidelines for consent on EGDs disposition that are mindful of all stakeholders' values and needs, and that aim to promote ever-evolving and trusted health systems [28] [29] [30] .
The collection of data at a single reproductive centre is a limitation of this study. However, this is the only Public Bank of Gametes in Portugal, which allows for the generalizability of the opinions of both donors and recipients using the public healthcare system in the country where the study was undertaken. The findings of this study can be used as a baseline for subsequent qualitative studies aiming to provide a deeper understanding of the intricacies of negotiations on consent between gamete donors and recipients in cases where there is discordance. Nevertheless, there is a need for NOTES: The total may not add up to 247 participants in each variable due to missing values a Unemployed (n = 15), students (n = 29) and retired (n = 1); b Participants who answered "very unwilling", "unwilling" or "neither willing nor unwilling"; * p < 0.05 further quantitative and qualitative assessments of the views of donors and recipients on the use of EGDs in research in other countries and settings to enable comparison and inform the development of both local and global policy for an increasingly transnational practice as is the donation of gametes. NOTES: The total may not add up to 72 donors and 175 recipients in each variable due to missing values a Unemployed (n = 15), students (n = 29) and retired (n = 1); b Participants who answered "very unwilling", "unwilling" or "neither willing nor unwilling"; * p < 0.05
